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'ABSTEACT 

This document presents the National Bureau of 
Standards safety requirefients for hooe playground equipaent intended 
for use by children 2 ;througtf 10 years old. The requireaents are 
concerne'd with, the design- and performance of the units ac'd their ^ 
coQponeirt3, the structural integrity of the units and their 
components during aM after exposure to static loads; and the 
instructions and infdraatiori to be enclosed with thfe equdpient. The* 
requi-rements tpgether constitute a Voluntary Product Standard-t^S 
66-75, Which iS intended tp represent a consensus among producers , ' 
consumers and other interested parties but which is not necessarily 
legally enfoa:ceable, ■ (authoir/SB) " 
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and a))nmcrce The Institute Consists of the Office of Measurement Services, the Office of * 
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^ ' Abstract v • ' ' 

This Voluntary Product Sfrandard^provid^ safety requirements for various types of 
home playground equipment intendetl for use by children aged frorii 2 through 10 years. 
The requiremei>ts are concerned with the design and performance of the units and'th^ir 
components, the structural integrity of the units a^d their components during and after 
exposure to static loads, and the fnstrifctions and information to be" enclosed with the 
eqtiip;iient. Methods of identifying products which comply with this stiindsprd are ^ven. 

•JKey* words: Home playground fequlpment, safety of; jungle gyms, safety of; playground 
equipment, safety of; safety of home -playground^uipm^nt; slides, safety of; swing (. 
sets, safety of. ^ * 
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VOLUNTARY PRODUCT STANDARDS 

Voluntary ProdiK^t Standards are dereloped i\nder"])roceclures piihli.shed by the Departm.ent 
of Commerce Ir^ Part 10, Title 15,, of the Code of Federal Regiilatious. The purpose of the; 
standards is to establish nationally recognized requireiueuts fov products, and to provide all 
concerned interests with a basis for coi^on understanding of the characteristics of the 
produces. The National Bureau of Stan^fards adihinisti»rs the \'olunt!iry Product Standards 
program as a supplement to the activities of the pri\atei sector standardizing organizations. 

Establishment of a VOLUNTARY PfrboUCT STANDARD 



.The role of the National Bureau of Standards in the (^Htit>Hishment of ^'Voluntary Proc 
Stan^urd is to (1) act as an^unbiased coordinator in the development of. the standard. 



Product 
. • (2) 

piiovide editorial assistance in the preparatjon of the standard, (3) suppjy such assistance and 
review as is required to assure the technical soundness of the standard^C-i) seek satisfactory 
adjustment of valid points of disagreement, (5) deterinnu* the compliance with the criteria of 
the Departments procedures, (6) provide secretarial function^ -for each compiittee appointed 
under the Depa?tment's procedures, and (7) publish the standard -as a public document. 

Producers, distributors, users, consumers, and other interested' groups contribute to the- 
establishment of a Voluntary .Prhduct Standanl h$r (1) .initiating and participating in the 
development of the standard, (2) providing technical or other relate^f . counsel as appropriate 
relating to the standard, (3) promoting the use .of ami support for the standard, and (4)- 
assisting in keeping the standard current with respect to ad\ancing technology and mdrket- 
ing practices. * - • ^ 



Use of a VOLUNTARY PRODUCT STANDARD 



The uge of a Voluntary Product Stand<ird is vohmtary: the National Bureifu of Standa^rds 
has no regulatory power in the CQforcemer^t of the provisions of the sOindards. However, 
since the $tandar(ls represent a consensus of all iuferestejl groups, the& p/ovisions are likely 
to become established as trade customs. In addition, when a standard is made a part of ajegal 
document, such as a i^ales^contracf or code, compliance with the standaj-d is eitfor^ieable. 

The benefits, derived from Voluntary Product^ Siaiuhnds are in -dn-ect proportion to their 
general recognition and actual use. Producers* and distributors whose products meet the 
requirements of a Voluntar/ Product Standard may refer to the standard ih advertising 
and on labels to promote greater public understanding of or confiilence in their products. 
Purchasers may order products conforming to the requirements of the Standards. 

For copies of tl\Q^'oh(ntary Product Standards procedures or for more informatrion con- 
cerning the development and use of these standard:,, you may write to: Standards Develop- 
ment- SerTlces Section r^'HiliDnnl Bureau of ^StinidardsT Wnsliington, fX<3, ^234, ~" - 
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Voluntary Product Standard PS 66-7S 



Safety Requirements' for Home Playground Equipment 
t Effective bctober 1, 1976 (See section' S.) ^ 



(This Standard, which was initiated by tlie National Association of Children's Home Playground 
Mamifiacturers, Inc., hSs be^n de\ eloped under the Procedures for-^the Development of Vohtntary 
Pvod^uct StaiidaMs of the U.S. 'Department of Commerce.) ' ^ 



1. PURPOSE 

Tlie purpose of this Vohmtary Product Staijd- 
ard 'is to establish nationally recognized safety 
requirements for Uome .playground equipment 
and to i)rovido a basis for co*iniuou tinderstanding 
among producers, distributors, and* users of.the|e 
products. \ • " ' ^ * ' 

2. SCOPE 

♦ ' ' ' .4 
This .Voluntary Product Standard provides 
safety recjliiromeuts for \arious types of home 
playground equipment intended for use by chil-^ 
dren aged from 2 through* 10 years.. The types 
ilMstrated* in figure 1 are examples,n|and the 
illustrations a^e not intended to liirrt* the variety 
or varimj* combinations of equipment that are 
covered^' this Standard. Methods of.idefitifying 
prodticts which comply with this ^tanda^l /are 
given. This Standard is not intended to apply to 
equipipent to*'be used in places of^ public assem- 
bly such as schools, nurseries, day care centers, 
and parks. * . ^ ^ 

Note: ,As an.atd in correlating U.S. Custon 
. . Units to metric ufiits, conversi(jjv"factors 
for the units used in this Standard are* 
• given below : . , ' - • . 



1 inch 
1 foot 

1* pound (mass) 
1 poufijtl (force) 



25.4 millinietei's 
304.8-millimeters 
0.45^36 kilogram 
4.448 newtons- 



* 3. ' DEFINITIONS 

For the purposes gf this Standai;d, the follow- 
ing, definitions shall apply: ' 

3.1. Anchors — Anchoi-s ^nro accessories used 
to minimize possible tipping of . the, playgrouncl 
equipment,' or Uftin«fsof the support legs during 
normfil 'Use or reasonably fbresefeable abuse. ^ 



3.2. ;* Edge, al^p* — A ^hnrp 'edge is defined 
as an edge* that /ar^ ^ child's skin during nor- 
mal use or -rei^nablj* foreseeable abuse of the 
playground "^({uipnient. Such an edge is subjec- 
tively judged ^'^s sharp if it appears sharp to the 
casual observer, 

- , V. . . c , 

3.3. Handrail — A* handrail is the structural 
member which help^ a cl^ild steady himself. As 
used in this Stan4.ar(J, ^ handrail is the structural- 
member at the top. of a slide (examples can be 
seen in (a) and (b) o^fig. 1) which>helps^ child 
steady himself while he sits down. 

, , V 

3.4. Normal use*—Xormat jise of playground 
eq*uipment is defined as those safe play^ m<^des 
\^hich conform t/)^he instructions that acconi- 
pany the equipm^t, o"Mia\e been establisjied by 
tradition or^^ttstom. ^ ; . 

3.^^Point, sharp ^ — A sharp point is one that 
puncture or lacerate a child's skin during 
formal' use or reasonably foreseeable abus^ of thB 



1 Tfels subjectlTfe (leflnltton may be superseded by fit test method 
which has Ueen proposed coverlng'.sharp edges and -vhl&h nifay 
be promulgated by tho Consumer Product Safety Coipmlssion 
(CPSC) as a mandatory tost methto/l. This test method prbpotjed 
by CPSt: was published liLjJifi Federal Register on Jnnuaty 7. 
1975. uuder Section 1500.47 of Title 16 of the Code Af Federal 
Regulations. Information, on the avaHabUlty of this device used 
In this test method ca#l be obnlned from the Office of the Secre- 
tary. CPSC. 17n(l K Street. NW., Washington. D.C. 20207. Also, 
Underwriters Laboratories, Electrical Standards '*Departm6nt, 
-Inc., has dcvdonpd a sharp edge tester: Information on this test 
device can be obtained frpnv l ndcrTvrlters Laboratories, Electrl- 
cnl Standards Department, 1285 Walt W4iltmlin Roa*d. Melvtilc,- 
N"C"11748. unless CPSC makes a twt Method mandatory, neither 
the test method proposed by CPSC iKld-the device developed- by 
Underwrlters^aboratorles |S'Currenfl3<-*^«tred-by this Standard. 

'This subjective definition may_Jie superseded by a test method 
which has been proposed covering sharp points and which may. 
" be promulgated by the CPSC as a mandatory test method, This 
.test^ method proposed by CPSC was pubUsned In fhe Federal 
Register on .TanUnry 7. 1975."- un(^£C section 1500.48 btTltte 16 
of the Code of».Federal Itrgulatlons, Information on the avail- 
ability of ihls device used in this test method can be obtaliftd 
from 'the Omce of the Secretary. CPSC. 1750 K Street. NW-. 
Wnshlngton, DC. 20207. Unless CPSC makes a test method 
mandator;-, thls^test methoiMif-ourrently not required by this 
Standard. ' • • « 



* * ' ' . 

playground equipment. Such a point is*^ub^ec«; 
tively judged as^sharp if it appears shafp\o the 
cafeual observev; , ) . - ' . 

3,6: Reasonably foreseeable abuse— Reasona- , 
bly foreseeable ahuse is defined a^<ho,^e unsafe 
play nrodes .which reasonablrtforeseeabte. Ex- 
amples include a child in the way o-f a moving? 
^swinging element/ and overloading^ the \qmp- 
men^* or, coi^nponents with more cluldren, or 
heavier children;, tha^-the equipment was 'de- 
signed for. ' 

3.7, Resilient block— A resilient Uock is any 
(iCj-ice which con farms to the structural compo- 
nent being loaded in order to pre\eut a concen-, 
trated load oxjcr'a 4>mall area of the structural 
component, 

3.8. Turnbar— A turnBar is the horizontal bar 
^betwe^i the sui)portin<r legs of a swing set sudi 
jjs the ones shown in (a)"and (b) in figure 'l. 



4. REQUIREMENTS 



4.1. General .(applicable to all home play- 
. ground equipment)— Playground eq\iipnu*nt i^ep-^ 
resented as^Comi^lv ing \uth this Voluntary Prod- 
*uct^ Standard shall meet, all applicable require- 
meats specified ^hcreiii>-^3)K)ne VfepiWntihg 
compliance with this Standard .sjmll keep such 
essential records as are necessary to doVuinent 
his claim that the r^H{uiicments within the Stand-. 



• 1 "* ^ 
ard ha\e been met. Additional sampling and test- 
ing 0^ the produet, as may be agreed-upon bev 
tw^en p^ducer and distributor or othei-'groups\ 
IS not precluded 'by this; seetiop.. Information on 
'the rationale aud| reason's for the dimensions and 
static loftds specified in 'this Standard can be ^ 
obtained from Hie Standards'Development Serv- 
ices Section, Standards Application And 'Analysis 
J)ivJ5iiQn, National Bureau of Standards,-*\Vasl^- . 
ington, D.Cv 2023.4. - ► / , 

4.1.1, Conditioning— Prior' to'' testing,. 4lK 
structural and protective plastic parts shall be 

"subjei^ted to 1,000 Ikours of xenon arc and mois- 
tuK» exposure in accordance witluProcedure. A of 

==4^^ican .Society for Testings and Materials 

' ( ^ 2565-70,' Standard Re6vmmei\ded 
Pmcticejor Operating Xenm Xnc-Type (Water- 
C ooled) Zight-and-Water^Hxpomre Apparatus 
for Exposure of /Vmtics.^ There -shall l^e 102' 
minutes of xenon air exposure followed by 18 
minutes of sinuittaneous xetion arc -and moisture 
exposure; this c}Tle shall continue over aijd over 
fay UOOO houi^s. Any structural pkistic parts after- 
being subj£cted to 'this^ test, shall retain a mini- 

juuin of jO, percent of their original tensile. 



'c/^i'**'^ Issues -of 'all** AST^I publications referenced in this 
Mandard mav be used, providing the requirements hre appllca- 
^^'^''^ issues designated* Copies of ASTM 
mibllcatlons are avallable^rom the Aiherlcan Society for Test- 
ing and Materials, IflTie Race Street, Philadelphia. Pa. 10103. 
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(a) Swing set 
'louRE 1, Example! of home pfipground eguipmentr 
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(•K) Ingi^Qfund physical Witness 
* ^ exerciser 



FioUBE 1» — Continued* Examplen of home playground Equipment, 



Strength^ ancj hi o^UKtioiK sliall exhibit elongation 
greater thai! K) pViv.ent \vlien tested at an exten- 

, sion ;;a6e of 2' inpji(>s pri: .mijyitV wlien tes^ecj'jn 
accordance with AMTM. D ^f):i8-K)8, Standard 

» Method of Test fo/:i,Tpmih Prdpertiepof Plastics 
(type IV ten^rli* .spv^ ilii^n^ of Die plastjc materSfl 
shall be used for tlie te*ts)t^ Also^ prior to testinf^,^ 
all metal parts "^hall^be partially assenil31od fija- 

• order to expp-sb dibsiniilar metaJs) ilnd, ^ubjet^ed 
to 100 hours of salt sp>av*expo^ure in accorclance 
with ASTM 117^74, Stanilard Method f)f Salt 

* Spray (Fog) Testing* - , i 



, * See footn<ite 3. pa^je 2. 
N 
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4.1.2. Paint toxicity— All pajnts aud fiilishes' 
\u{^i'd on playorroaiKl eiiHipiqcnt shall be in aderd- 

with Title 16, Code of ^^ederaf Regulations, 
'Section l??r)ai7(a) (6) (i), • , ' ^ . 

4.1.3. Edges, points,- and \surfaces-p^ollow^ 
in<r'asseinhly of the Unit in accordance' with the^ 
instjnu'tions to be provided to the consumer, there 
sha^)j;be no sharp edge$, points, or surfaces on 
any |)ortion of the home pl.ayground equipment 
c^ipa^e of inflicting a cut on a child during* 
'formal us^ or reasonably foj'eseeable abuse. All 
^pen-~tubing ends \vbioluaa^ not ^«sting on .the 
aground, or ^otherwise, covered, shall be provided 
w,itli caps or plugs which have a smooth finish, 
are tight .fitting, and cannot be removed by a 
ir)>pound/ force wlien tested 4n accordance; with 



A 
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Title 16, Co<le of Fedprar Reffulati&jis. Secti'on 
150q.53(f). 4% . 

^ 4.1.4. i Pinch, crush, and ^ear points—Hiero 
shall be no pinch, .crusli. , or shuar points caused 
by junctures of two mniponent.s movino: relative 
to Qtje another \\hw]\ couW C4luse a contusion, 
liaceration, abmsion, amputation, or-fractirre dur- 
jng' normal use err reasonably foreseeable abuse 
and* at any HnK^'wiiilo the swinging elements are 
within th(»ir normal swinging angles "(see 4.7). 
A pinch, 'Crush', or sheai^point shall be tJefincd 
as'any point which entraps at one or moi't-^ posi- 
tions a*3^-inch diampter neopren-e' rod. , Entrap- 
ment, shall mean that a farce of mort^'than' 2- 
pounds ig required to pull out the rod. In aVhli-- 
tion, an opening; present at the juncture of 'the 
stationary support and a rigi^l-.sui)portin^r ;nem- 
ber fnv a swin;j:in^ cltMuent (i.e., pendulum see- 
saw. muItii>le-orciipanry swin<», etc.) shall accept 
during normal use an(^ rojjusonablv .foi'o.seeahh' 
.abuse without ontrapmenK .'a U-inch diauu'tef 
neoprene rod. Tlu» neoi)rene rods ^hall liavtj a 
hardness readjng soniewhrroj)rtween :a) anH 00 
as determined by a type A dlu'ometer in .\STM 
D 2240-r>8, Sfhuhrd Method of Te.^t for Imin- 
faffm IIardne.\^ of^}d}hfr citid Ph.sf'uH bj/ Mea?}s 
of a Durometer.^ - ' ' . 

4.1.5. Acute angles— Any acute angle, m- 
group of acute angles, formed by two or -more 
members in which the legs point upw^ird from 
the ape^c sostliat the configuration apprcJximates a 
"V"* with an interior angle le.ss than 55'' s-h>all be 
covered with a shield which' i^ made* of a .rigid 
materiiil. The shield^ slfall be capable of, with- 
standing, an impact of at least 20 foot-pounds 
imparted to a- spot \<*ithin 1 inch of the geometric 
center of. the shiehl' by- a o-jnrli diameter steel 
ball. Jhe sliield. shall b^. tested while secured to 



the members of the playgrpujid -equipment by the 
h^ird-ware prov^docf. During tlie test,^he equip-- 
uient or portions thereof, if required, shall be 
•oriented so that the surface of'the sliiold is hori^- * 
zontal. Those -Vs" wiiich areMnyerted "^or wl\ose 
apex is* l^^inches.or less above ground level are 
, not reqniml to he ,co\:ere(I: A ^*V" is consid(ii:ed 
inverted if the losver ^adjacent 'leg ''fpvming the 
''V" is horizontal or .slopes dow,n\yard«trom the . 
apex'. I ^ " , ■ 

' ' ?y ' * V * 

' 4.1.6. Spacing — S\mg sets containing^ mylti- ^ 
pie swtnging elements .^hall be de.si^ed 'so that 
tliere is a mininh*m ^f 8 inches separating e^c- ' 
ments \yhich are f^pable of hiteral motion ((*ham 
(H- rope su^pensie)n) and a minimum of TJnches 
separating members \\ith restwcted lateral tnotimi 
(fiibeior rod ^usiH'nsj(m*)L. The^ontgrmost lat<?rar 
e\trt»inities of \\w swinging elenieyfh bjiall goyorn * 
tin* uioasurenieut of sep'anition : an exaniple is 
iilustn-ated by (liuien^^ion A in figure 2. There 
>iiall^bx^ a luiitiiuiun of !."> inchvs sei)aratin<f rbpes, 
poh's. ^nd other* similar single swing* elements * 
i'ai>jU)le of lateral motion fronr other awing ele- 
.ments: an e.'^amplc- is [llustrated by dimension B 
in figure 2. The mii^mivtn separations aboy(vs]iall *' 
also apply between swinging clement.s and sta- 
*fioivary frame members. of the pla^'Jrround equip-' 
ment; howeveY, jn the j^a.se of ihe ;Supporting 
legs §f the frame af the ends of the' swing set, 
the minimum sepiiration ;=^hall be measured from, 
the latei-al extremity of swings, pendulum see- 
saws, and multiple-occuiiancy .^win/^s at a poii^t . 
at least 28 inches from the top "of the^sea't/' when 
the bottom of**the seaf is^at least 15 Jincli^/from 
the ground, to tne. supporting leg or turnoar at 
an;f point of the arc caused by norrpal swinging; • * 



an exajnple is illustrated by 
Qgure 2. 



dimension C in 



• See footnote 3, page 2. 



•The 28 Inches Is the npproxlhmte sitting hetcrht'of a 10- 
year-old boy. ^ ^ \ . ' \ 



f 
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, Figure 2. Mvnimum separations. 
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- 4.1.7. Hardware— By design, bolt ends '§haU 
•not protrude beyond tlie nuts more than the 
diameter of the bolt when the nuts are tightened 
at screwdriver torque (screwdriver torque, is be- 
tween 20 and 25 inch-pounds). Smooth jfinish caps 
shall be provided for the purpose of covering 
exposed bolt ends. These smooth finish baps shall 
be tight fitting and shall resist a 15-pouhd force 
when tested in accordance with Title 16, Code of 
Federal "Regulatioi^s, Section 1500.53(f) when 
the caps Are en«:aged to a length of. inclj 
(tolerahce: plus %^ inch, minus zero inch [see 
4.10.2(e)])/ Lock- washers, self-*Iocking nuts,, or 
other locking means shall be, provided for all 
bolts. Open-ended hool^^ncluding open-ended 
"S'' hooks, shall not be uheTTT Chains used in swing 
sets shall be ly'O size double loop chains,^ or 
equivalent ' *. ^ ♦ < 

4j;8« Enclosed openings-i-Home playground 
equipment shall be. designed and constructed or 
assembled so. that^a/iy opening', the Ipwest. point 

. of which is^ ^^^^^ inches above g;round 

level, that Vr^i^^g^pt a- i-inch by 5-inch -^gage 

• shall also acce|jt-"a 'OYo-inch by 9^-inch gage.' 
"0" rings or other similar devices '{Xrovided with 
or spld for use .with ^phayground equipment and 
gym /s6ts shall;>lsro meet these^ requirements. 
Openings -between the equipment^ members and'« 
the. ground surface are exempt from* this re- 

--quirement. Specific requirements for. openings in 

'multipfe-Occupancy swings are provided in 4,2, 
in slide ladders in 4.5.1, and in pendulum see- 
saws in 4.6. 



. ' 4.2.* Swings — Swings designed for individual 
use shall be equipped with seats* tHat weigh, not 
.more»than 1^4 pounds. If made of*a ri^id ,ma- 
' terial (i.e., a seat^ wlifch retains »its sh^pe during 
normal use or reasonably foreseeable^buSe). the 
seat shall have fore and" aft edges wij:h. hdghts 
of at least % inch. All corners of'woodeh or 
metal seat^ shall be rouiided to at*least a 1-inch 
radius and all corners of plastic/seats shall be 
round'ed to at l6ast^^' i^^inch radjiis. All exposed, 
horizontal edge^of sfeats made of rigid material 
shall be.dro.unded; to at least a ^ -inch ♦.radius.*' 



If a hok; or slot in any rigid material can admit 
a -inch-diameter rod 'to a depth of % inch or 
greater, it shall also admit a V^-inch diameter • 
rod. Multiple-occupancy swings shall be provided 
w^i platfornib ui fuutrests Ineeting the .following 
criteria': » • , - 

a. The distance between the forward leading 
edge of*' the seat measured horrzontallytb- 
the outside edge, of the platfbrm or fo^rest 
jshall not be* greater -than 3 inches (this dis- 
taii(ie is shown by dimensioiP'A in fig. .3). 

• The space between any slats in the platform 
shall be no greater than l^g, inches. 

b. The' bottom edge of the seat skirt shall be 
iiQLjnai:e than 10-inclies or less than i inches 
ajjove the top 'surface of tlie .platform or 
footrest,' regardless of tli^ position of thej 

• 'multiple-occupancy swing (this dij^tance is 
shown by dimension B in'fig 3): . 





Fairest or ^Platfpfm ' \. 

FloUBE 3. Side vieio of tnultiple-occupancu swinff. < 



» 'Information on the spcrlflcfrflons of l.'O double loop chains 
may be found In WeUUesa Ohain Specifications, adopted in Au- 
gust and pufellshrd bj and a^llable free of charRe from 
the Natlonar Association of Chain Manufacturers, 111 West 
Washington Street, Chicago, Ulinols 60Q02. 

•It Is recognized that seat weight and width criteria alone 
may not be aaeouate In order to effectively eliminate seats which 
are unreasonably hazardous. Either an Impact test with the 
peak impulsive force per unit width aUowahle pr the "maximum 
rigidity allowable should he specified. Since no readily agreed 
upon peak impulsive fol-ce or rlffldlty requirements have been 
developed, no reqOJrempntH of these kinds were lnCorporate<l Into 
this Standard. 0n6e appropriate criteria* are developed, they can 
be incorporated Into a xevlslon of this Standard. i 



4.3« 'Hanger and beaipng assemblies— All 

moving 'suspended elements except ropes. shall 
luue hanger assemblies whkh contain bearings, 
. anc^ Nvhoj^e durability shall be determined hy the 
following dynamic cycling tost. The hanger as- 
( sembly or assemblies shall be installed in a suit- 
^ able test fixture and fitted with^nts,$upport bar(s) 
or chains ^and its .seat (s). A dead weight of, at 
least 90 pounds shall be secured^to eftch seat posi- 
tion. li>e suspended unit shall then be oscillated. 
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, through an arc witli an inchided angle as speci- 
fied' in paragraph 4.7 .for a total of 180,000 tbrfes. 
/.t%he completion of die test there, shall be no 
roos?hing or structural failure of the hanger as- 
^sembly or bearing. 
♦ 

4,4, Minimum ground clearance— When the 
assombled swing set is on a level hard surface, the^ 
iriinimum clearance between the ground surface' 
. and the underside of any suspended, unit shall be , 
8 inches. 

,4^5, Slides — Slides shall be constructed in a 
manner that eliminates exposed^ blunt vertical- 
members, ©r angular uprights. The inclined slid- 
ing surface and the exit surface slui-ll be one seam- 
less surface. The slide shall have raised edges tliat^ 
'prbject at least I inch above the sliding surface' 
when measured perpendicular^ to that surface.' 
The slide 3halK ha^e ji reduced-gradient ^xit sur- 
face at leflst Cr iju'hcs in length; the rechiced- ^ 
gradient «xii .surface blwill be at a niininuim angle 
(3f 18° frbm-tlu' iiu Hned >>liding surftice and the 
exit 5urfaj:e shall be at rfn (iiigle of 10^ or greater, 
but not .more than 30^/fLom the hprizoittal. The 
.e>id of the slide bhall be no i^riore than 12 inches 
6S the grouml as measured from .tlie sliding*, 
surface. ' ' : 

4,5.1, Slide ladders-^The .rungs of 'Siide lad- 
ders shall be at least TO inqhes wide and 1 inch 
in horizontal depth and slhafl be spaced bet\v:een 
8 and 11 inches a|)art when measured vertically. 
Such rungs shall have aliorizontal surface when 
the slide is in its i^ormal position on a level sur-. 
face, an^ the i-nngs shall have top {lorizontal sur- 
faces which, provide resistance to slipping. Slide 
ladders shall be^ provided witPf handrails to pro- 
vide securih' in the transition from the slicte' 
ladder to" the sliding surface, The>end of the exit 
surface shall be formed througli jin arc of at 
lipast 170^% 

4,5.2l Sta^lity of free-standing slides— ^Free- 
standing slides, when anchored in 'accordance ' 
with the insthirtions enclqsed wifh the slide, shall 
be Capabfe of supporting n sandbag weighing at ' 
least 90 pouilds completely hanging over \he ' 
handrail at its highest point withont any pa^ 
bf the slide being lifted from a level supporting 
surface. • ' . 

4*6. Pendulum see-saws — Pendulum ^ee-saws^ 
shall be provided with^footrests. There shall be* 
no openings with internal dimensions of which 
both the length and witlth are great^' than 5. 
inches and less than 10j>incKes. Jhe spacing be- 
tween the *two support bars shall not decrease' 
toward the seat supports. In, the oase o'f a pen- 
dulum see-saw designed w|th formed h'andles » 
providing a greater opening, the minimum spac-^ 
mg below the' forfped handles shall be at least 
7 inches.- . 



' 4,7, Swing set stability— With the swing set 
assembled in accordance with the 'instructions 
(sec 4.10.2), except tliat the set is unanchore(P 
and the s\ying set support legs are chocked to 
piiivent sliciing, the swing sat the general types 
shown in (a) or fb) of figurfe 1 shall remain up- 
right \\4ien a weight bf at least 75 pounds is placed 

'in each position that can be occupied by a^child • 
an.d the* swinging ^elements are swung freely jn 
linison through the following specified included 

, angles : Swings, ropes,.polesand trapezts — 90ifc5'' ; 
pendu^uni ^ee-sarws (air gliders, glide riderS", ^ky 
shootere, etc.) — 60±:5®; and multiple-occupancy ' 
swin|^-~-45±5°. > ^ 

. 4.8, Vertical mjembfirSrrEnds of '* vertical 
members sh{\ll not protrude above attached hori- 
•;4ontal members. ^ 

4.9,' Structural integrity-^There shall be no 
loos^ing or instabilit)^ of the equiplrnent or struc- 
tural failure of any component or assembly 
during pr fqllowing the application of th^ lx)ad 
in a manner' whidi wtnVId, be hazardous to the 
safety of the children using the equipment after ' 
tlTe tests specified in '4.9.1 through 4.9.7 are per- 
fornied^^on units assembled Jn accordance with 
the instaJJatio^ instructions* enclosed -with the 
equipment. . ^ \ i " 

, 4.9,1, Rungs, steps, and horizontal support- Tf% 

ing ^embei:s-^Rungs,,steps, and other liorizontal 
supporting members 24 inches or less in length 
except turnbars and footrests "^hall be capable of ' 
sustaining ' a vertical Iqad (applied without 
.shock) of. at least 300 pounds applied for a . 
minimum <of 5 miniites to a 3%-in<;h resilient 
block resting on the 'center of the member, Tiin> 
bars shall be capable jof sustaining a verticoj load • 
(applied without shock) of at least 300 pounds 
applied for a minjmum of 5" minutes to two 3^/^- 
incn resilient blocks (at least 150 pounds per 
block), one resting -at the %'and the other at' the - , 
Yz joints betwoen the ends^of the turnban Foot- 
rests ^hall Ije capable of sustainirig a vertical 
load (applied without shock) of at least 150, 
pc^unds applied for a '^minimum of 5 minutfes to. a 
SK-inch resilient block at the center 0;f one (or" 
the xjther) footrest.. Horizontal members greater 
than 24 inches in length excep^ turn "bars shall* ^ 
be capable of sus^ining for a niinimum of 5 V 
fnimites.a vertiOal\loa^d of at least 400 pounds 
applied without shock to.two^S^^-inch resilient 
blocks (at least 200 poimds per blocjc), one re^ti' 
ing^ at the % and the other at the points be- 



•The unrfnchorcd stablllt.v \est does not apply whwi an In- 
ground product ^ealgned by the maiipf^icturci^requltes the prod- . 
uct to be Ins^talied In cement, such as the example ^OwR Xxt^il^ 
of figure 1. . , , r; 

" Strirctural failure Is wWen the equipment or any component " . 
thereof no longer' meets the^ requirements of this standard. 



tvTeen the ends o'f the horizontal member. The 
load (or loads)* shajl be applied to one mei?iber 
aij^a time, unless otlIer^Yise specified 'for the par-\ 
ticular equipment. J Jt * . ' . . 



-^.4.9,2.' Top support bar— The fcop sil]|porfbar 
fi any swing set shall, be lofided w ith a total Joad 
tpplied vertically, ^Yithout shock, aird the' total 

/load shall remain for a minimum of p minutes. 

'This total' load sliall be the sum of tlie following 
loads which are applicable ; 

(a) Por swings, ropes, poles, and trapezes, a 
load' of ,at least 150 pounds per position 

♦ normally occupied by a child at play, * 

(b) *For pendulum see-ScWs,.a load of at least 
. 120 'pounds per position normally occupied 

by a child at play. . ' 
(<?) -For multiple-occupancy swin^^s, a loa5.'6f 
at least 110 pounds per position normally 
occupied by a cliild-at play. - ' , ; 

' ^ - .* * 

4,9.3, Individual suspended units— Individual, 
suspended units shall be tested one at- a time -as 
indicated in table I ^vi,thovt evidence of stnic- 
tural failure to thie unit or its supporting system. 
The loads sliall be applied without shock and" 
each unit shall he loaded for a' minimum of 5 
min(Jtes, 



Tabl5 1. Uinxmum*te$t loads for individual 
• suspcTt^cd units 



t . 

Unit . 


* Test 
conditions 


Simultaneous 
minimum 
weight 
load p^r 

child position 
(pounds) 


Total 
Tninimunv 
weight 
(pounds) 


Swing 


^In swing 


set** 


600 * 


600 


Penduluni .^ee-saw"^ 


In s^ving 


set 


150 


300 


2 pass, multiple- 


In swing 


set. 


> 150 


300 


occupancy swiilg 










.( seats}' 










2 pass, multiple- < 


In swing 


&fet>^ 


150 


3(J0 . 


occupancy swing 








. (ptatforras)* 










4 pass, multiple- ^ 


In swing 


set»> 


^ 150' 


600 


occupancy swing 










(seat§)» 










4 paSs. multiple* 


In swing 




1-50 


*606 


occupancy swing 


•* 






* 


' (platforms)* 










Trapeze 


In^wing 


set 


300 ^ * 


300 


Poles, ropes* 
chains. "0" rings ' 


In.^ing 


s&t 


.'800/; 


300 











a The seats shall be 
b Auxiliary support 
permissible. • 



tested separately from the platforms,' 
of ^ the top bar during the test shall be 



4,9*4/ Slides— A load of .at least 300 pountis 
each shall be applied simultaneously to the? entry 
^nci exit surfaces of the slide.* *rhe loads slall be 
applied without shock and shall remain in posi- 
tion for a minimum'of 5 minutes. 



^ 4.9.5, Rockers— x\. load of at least 150 pounds 
shall be applied ^ertically,'^vithotlt shock, to etich 
P9bitionM\hich ^^ould normally be^occii pied by. a 
child at play, ^and all* the* loads shall, remain in 
p()sition simultaneously for -a minimum of 6 
minutes. • ' , ' /. 

4.9.6, Merry-go-rounds — A load of at ^least 
150 pound's shall be applied vertically, ^Yithout 
shock, to each posit ion J^^Yhich would normally be 
occupied by ^ child at play, and {til, the Ipads 
shall remain in positipu simultaneously for a 
minimum of 5 minutes. • ' W ' 

♦ ' . 9 * 

• 4,9,7, Climbing towers/ jungle gymsr-^A total 
load of at least toO pouiids^ shal\^ b6 applied in. 
five equal se^ments^ each of at least '150 pounds,^ 
on.five-dijiTerent.elements of the equipment*. Tliese' 
five loadi shul] be applied in the worst possible 
configura'tion^ (i.e., in the positions whicli will 
most likely causc^ failure and/or instability of the 
climbing tower Qr jungle gym). Thejoads shall 
be applied by loading horizontal meinbei-s using 
3V2.-inch resilient blocks ^in the center of the mem- 
ber, with the loads vQinaining simuftaneously ior 
a minimum of 5 mbytes. ' ' * . 

4,10. Instructions apd information— The fol-^ 

lowing instructions and Informatioi;i''shall be prp-'* 
vidad with the apparaUis. ' ^ • ' 

4,10,1, Information on manufacturei; or disv 

tribufor-fThe ihstrirctions shall carry in a prornf- 
nent place the name ^nd address of" the majiuJac- 
turer' Qr distributor, and tlJe model^^number of 
the playground eqfiipment. Also, there sliall /be 
an instruction- advising fhe buyer ■ to savcyihis 
instruction and information sheet .in the /event 
that thcv manufacturer has to be contacted; 
.V . V . . , * . ' / 

4,10,i2, Installation ifistructions ana informa- 
tion—The installation instrilctions and luforma- . 
tion shall include the following: / ^ 

■ (a) The equipments should he placed on leve 
. ground, 'not less^'than/c fe^t from a: 
"Structure or'obstFuc^onv^sucli as a fence, 
garafje; housQ^loverJianging Jbranches, laun- 
dry lines, or elect^ncal wires. - * 

(b) The buyer should' avoid installation of 
. home playground equipment over concrete 
V or gravel, - ^ 

^ ' • . . . ^ 

(c) Detailed instructions on. how the anchors 
are to be installed to prevent tipping^ over- 
turning, or lifting of the support members 
during anticipated- usage shall be" pro- 
^•ided•; instructions regarding anchoring in 
the range of soil conditions normally en- 

^ countered Shall bp included. Instructions 
shall also state that the anchoring devjces 
must be place'd at* or below, ground level 




in such a way., as to prevent a tripping 
hazard. 

. (d) When the equipment is shipped other than 
completely assembled, assembly instruc- 
tions shall he provided mcluding schematic 
drawings or reiiderrp^ which, when fol- 
lowed, will enabled unskilled layman to 
correctly dissemble ^ the 4quipmerit and to 
avoid errors wliich coulc! result in unsafe 
^ asseijrfbly. - 'i" 

(e) *Full-si2e dmgr^imsr of bolts, -^nuts, and 
washers and a list and description of all 
^tools required shall be . incorporated, into 
the iristructions. Lock*nuts sliall be clearly 
identified. Cautionary statements shall be 
' included which recommend tightening 
bolts securely. There'*shall be instrilctions 
ad vfeing. the buyer .to tighten the nuts on 
bolts flush to the tiibe (or membe^*) and 

, ' that caps to go over the exposed TjoTts shall 
be put on snug ^he nut. 

*(f) Cautionary statements shall be 'included. 
^ which warn that c^nldren. should not use 
the equipment until properly installed. * * 
/ - . • 

Operating* instnictions— The operat- 
ing instructions shall inchtde statements;. 

(a) specif jj&ng, the number and weight of occu- 
pants t>iat rfifCy safely use the" equipment 

^ 'singly or simultaneously. 

(b) advising on-sitfe adult supervision 'for chil- 
dren under 4 years of age. . ' « ' 

(c) advising 'the btiyer to caution children 
*abou>; walbii^ tod* closely in front at or 
behind, or between niovi^g items. » 



(d) Wdvising the buyer , to caution children 'not 

to twist swing chains as this mny 'cause a 
reduction in. the strength of the chaih. 

(e) advid];vg%h> liuyer to ,caution chijdren to 
. ' avoid swinging empty seats. 

iiy advising the buyer to teach children to sit 
in the center of the swings with their full 
weight on the seats. ' . - • ^ 

(g) advising the buyer to" caution children not 
to use the eouipment in"a/manner other 
than intended. * ^ 

(h) advising the buyer to ca/ition children no^ 
to get. off equipment whiJe it is in motion. ' 

(i) warning the parent to dress children ap-. 
. Rljgpriately ; examples would include the 

use of well-fitting shoes, and the avoidaiice 
^6f * poj^chos, scarfs, and other loose-fitting 



clothing which is potentially hazardous 
while using eq'&ipment. • , 

4.10,*4 Maintenance instructions — The maitf- 
tenanc^ instructions shall include the following: 

(a) All nuts and bolts should be checked twice 
monthly during the usage season for tight- 
ness 'and tightened as required.^ It is par- 
ticul|rly important that this ;^rocedi^re be 
followed 'at the begihhing of each season./ 

' (b) Plastic swing seats should.'be removed anc 
taken indoors when the temperature drop;^ 
below 30 ^F/ ' 

(c). All metallic moving parts should be-oilj^d 
monthly durir^»the tisage period. * 

'(^.d) All coverings for • bolts and shnrp erff^es 

sTi6uld be diecked twice monthly during 

usage*season to be .certain they are in mace.- 

It is especially important to do this afc the 

beginning of each new seagori. 
' » ' * *■ • 

(e) Swing seats^and chains should be checl^ed 
• monthly .during iisage sca'son fpr evidence, 

of deterioration. . Eeplacemeiit.\should be* 
inade in accordance with maniifacturer's 
instructiqps. 

<» > 

(f ) Kust^d areas on tubular members should be 
sandeS and repainted usin^ a nonlead- 
based paint meeting the requirements ,of 
Title 16, Code of FederjCl Regulations, Sec- 
tion 15Qp.L7(a) (6) (i). 



4.10.5. Disposal instruotions^There shall be 
instructions advising the buyer to'disassemble and 
' dispose the playground, equipment in such ar\vay 
tliat' no unreasonable* hazards will exist ai; the 
tiitie tfiQ swing set is disposed of. 

"* 

4.11. Packaging— All equipitient shall be. 
packaged •in a manner that will prephide. anj 
sharp <^es from being expose^ during fAnsit 



t or .storage. 



\ 



: 5. EFFEeTlVI^ DATC AND IDENTIFICATJOflV 

The effective date of this Standard is Octobeft 
* 1, 1^76. As. of the effective date, reference to^ 
PS 66-75 i^a^ he made in contracts, codes, ad-* 
vertisifig, invoices, product labels, and the like., 
:but no product may be advertised or represented 
> in any manner which .would imply or tend to fm- 
ply. approval, or endorsement of that product by 
tlio National Bureau of Standards, the Depart- 
ment of Commerce, or by the Feaeral Govern- 
/ment. ^ " . 



The following stntoniontb -are silgge&t/icl^fpr iise 
in repres<inting products as coriforminjr to. all 
requirements of thi§ Standard'! 



(1) "TKis 



conforms to all 



^ / requhH?ments establi^hx'd * in Voluntary 
y ' ^Product Standard TS 6,6-7o, ^'Safety Re-' 
^ ^quirements for Ilpme ""Playground Equip- 
mentj'"^ developed and pubjished^ili accord- 
ance with, the U.S. Department'^of Com^ 
•merce Procedures for the^ Development of 
Voluntarp Prodiict^ StandaHls, Fu^ll'r(i-. 
sponsibility for the cbnfoumande* of ,tKis 
product to the standard is ' askumad ' by 
(name^ an'cj address of producer i>i* distrib- 
utor).", , • : • ^ 



• (2) "Conforms to PS GG-To, (nami ai^d ad- 
dress of proclucer or dish»ibutor)|" ' ^ * 

6. HISTORV dF PROJECT - 

In 1971, the Xatit>hal Association ^1 Children s 
Home-'Playgi-ouhd Manufacturers, Inc., requested 
that the National Bumui of vStandards initiate 
develi>iJ|raeut of a standard for ht^ifie playground 
equipment safety under the Prpeedtire.s for the 
Dcvehprnent of VoJantai^y PrMuct St'andards. 




Aftt»r, three committee meetings during Januat'y 
ti\\\ February^ of 1075 in Washington, D,C., the 
Standard Review Committee recommended that 
t)ie ^standdrd. be circulated for acceptance. The, 
stanckrd was circulated .f6r acceptance in May 
M)75 and the responses indicated^Oonsensus among 
producers, distributors, and consumers-in^aacord- 
ance with the published procedures. The standard^ 
"^designated PS* 66-75, Safety Reqiiireymnts for 
Home Playground B^qiiipment, \\^s approved for 
publication by the National Bureau of Stjindards 
to be effective October 1, 1976. 

TechnicaJy SMimards Coordinator: . 
John M. mcher ^ 

Standards Development Services Section 
"National tiureaii of 'Standards 
Washington, D.C, 20234 

7. STANDING COMMITTEE 

.V Standing Connnittee has been appointed to 
a.-:si.st in lu'eping this Voluntary Product Stand- 
a>*i Hp to date. The nanu'S of the mebibers of the 
conmnttee^are available from the Standards ,De- 
\elopnient Ser\ic<iis Section, National Bureau of 
Standards, AVashingttMt,' D.C. 2022^4:, which serves 
as the secretariat for the committee. 
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NBS TECHNICAL f UBU(^ATIONS 



PERIODICALS 

JOURNAL OF^RESEARCH reporte National Bureau 
of Standards research and development in physics, 
mathematics, and chemistry It is published in two sec- 
tions, available.separately: % 

• Physics and Chemistry (Section A) 

Papers of interest primarily to scientists wj^rKing in 
'TReaeT^^ST-This-s Action xoveia_flJ)XQadjN^^ si- 
cal and chemicaUresearch, with major emphasis ok" 
standards of physical measurement, fundamental con- 
stants, and properties of matter. Issue'H six times a 
y«ar.. Annual .subscriptio'h! Domestic, ^17.00; Foreign, 
$21.25.' . ' , - 

• Mathematical Sciences (Section B) 

Studies and (Compilations designed mainly for the ma'th- 
envfttician and theoretical physicist. Topics in mathe- 
matical statistics* th^ry of experiment design, numeri- 
cal analysis, theoretical physics and chemistry, logical 
design and programming of computers and cbmpiJle^ 
systems. Short numencal tajsles. Issued quarterly. An- 
nual subscription^ Domestic, $9.00; Foreign, $11.25. 

, 0IMENSIONS/NBS (formerly Technical News Bul- 
letin) — THis monthly magazine is publishefd to inform 
scientists, engineers, businessmen, industry,* teachers, ' 
students^, and consumers of the latiest Advances in ^ 
science and technology, with primary eniphasl^ on«the 
wg^k at NBS. Th^ magazine higK]ig:httf and reviews sifth 
issues as^energy research, fire protectionV^uilding tech. 
nologyi, ^metric conversion, pollution ablitefnent, health 
and safety, and consumer product performance. In^addi- 
^ion, it reports the results ^ of- Bureauyprjjgramfe in 
measurement standards an^* techniques, properties qf 
matter and materials, engineering standar(k and serv- 
ices, instrumentation, aiftl automatic data processing. 

Annual 3ubscripti^i)% Domestic, $9.45; Foreign, $11.85. 

NQNPERIODICALS 

^Monograph8— Major contributions to Jt^e tecjinical liter- 
ature on various subjects related. to the BureajWs scien- 
tilRc and technical activities. , . ' ^ 

Ifandbooks — Riecommended codes of en^neering ,aud 
industrial practice (including safety, codes) developed ^ 
in cooperation with interested mdustries, professional 
organizations, and regulatory bodietjj|7'^^ 

Special Publications — Include proceedings of confer- 
ences sponsored by NBS, NBS annual reports, and other 
special publications appropriate to this grouping such 
as wall charts, pocket .cards, antj^ biblipgrapliies. 

. Applied Mathematics SeHei— Mathematical tables, ' 
manuals, and st^udies of special interest to pl>yjjicists, 
engineers, chemists^ bioldgists, mathematicians, com- 
puter programmers, and others engaged in scientific 
and technical work. *, - 

National Standard ' Reference Data Series-^Provides 
quantitativje data &n the physical and chemical proper- 
ties of materials, compiled from the world's literature 
and critically evaluated. Developed under a world-wide ' 



program* coordinated by NBS. Program under authority 
of National Standard Data Act (Public Iaw 90»396). 

NOTE. At present the principal publication outlet for 
these da;ta is the Journal of Physical and dhemjcal 
Reference Data (JPCRD) published quarterly for NBS ' 
by the American, Chemical Society (ACS) and tV Amer-« 
ican Institute of Physics (AlP).' Subscription^, reprints; " 
and supplements available from ACS, 1155 Sixteenth 
St, N. W., Wash. D. C. 20056, ... 

Building Science Serie8--^Dissemina^'esr technical lnfor^~ 
mation developed at the Bureau on building materials, 
components, systems, and whole ^structures. The series 
presents research results, test methods, and perform- 
ance criteria related to the structural and environmen- 
tal function? 'and the durability and. safety character- 
istics of building elements and systems. 

• Technical Notes — Studies or imports which are complete 
in them^lves but restrictive in their treatment of a 

^ subject. Analogous to monographs but not so compre-' 
hensive ih icope or defin^itive in treatment 'of the sub- 
iect area; Often serve as a vehicle for final reports of 
work performed at NBS under the sponsorship of, other . 

, government agencies. 

1 

Voluntary Product Standards — Developed under pro- 
cedures published by the Department of Commerce in 
Part 10, Title 15, of the Code of Federal Regulatmna." 
ThcL purpose of the standards 'is to establisR nati^^lly 
rSc<jgriized '-requirements for products, and to provide 
all goncerjpj&d interests with a basis for commoii tinder- 
standing of thjft.^ characteristic^ of the produc^. NBS 
adminieter^Jthij' program as a supplement to thcLactivi- 
ties of the'jprivat?^ 3f|ctoij sjjanSardizing organizaiions. * 

Fe^erdl Infi^iTmation Prticessing Standards Ptibhcationsv 
(FIPS PUBS)'^Pul)licah'ons in thii series^ collectively 
constrtut^j^tTfie Federal Information! Processing Standi 
ards Regiltj^ Register berves as the official sourg^f ^ 
' informfttidn Tp tJiV Federal Governmeht regarding stand- 
^rds issued oi^ .pursuant to thci Federal Property 
and Admirfistrative: Services Act ofll949 as amended. 
Public Law 89-306 (79 Stat. 1127), aid as implemented 
by Executive Order 11717 (38 FR 12dl6, dated May II, 
1973) and Part 6 of Title 15 CFR kCode of Federal 
Refgulations). . ■ ' ' '\ 

Consumer Information Series— Practical information, 
' based on NBS research and experienccf, covering areas 
of interest to 'th^ consumer. Easily understandable 
language and illustration^' j^rovide ,usef ul background 
knowledge for *' shopping in today's technological 
^marketplace. * ^ 

NBS Interagency .Report8'(NBSIR)— A special series of 
inten^n or final reports'on work performed by NBS for 
outside sponsors J^both government . and non-goi^m- 
ment). In general, initial distribution is handled hy thi 
sponsor; public distribution is by the National Technical 
Information Service (Springfield, ,Va. 22161)- in paper 
copy or microfiche fprm.; \ ' - 

Order NBS publications (except NBSIR'fl and Biblio- 
graphic Subscription SeiTfices) from: Superiniendent of 
Documents, Government .^Printing Office^ Washington, 
D.C. 20402. * \ 



BIBLIpGRAPHIC SUBSCRIPTION SERVICES 



The following current-awareneta and llterature-survey^ 
^ bibliograptiies are issued periodically by (he Bureau: 
* Cryogenic Vnum Center* Current Awarencwi Service 

' ' • ~ « * v 

"A literature survey issued biweekly. Annual sub- 
' " scription: Domestic,. $20.00;" foreign, $25.00*. 

LiQuefied' Natural Gas. A literature survey issued quar- 
Q terly. Aj^nual subscriptidn: $20.00. • 

£ RJ C Supercondarfitig b«vice»'and Materials. A literature*. 



survey issued quarterly. Annual subscription^ $20.00! 
Send subscription orders and remittances for tne 
preceding bibliogVaphic services to National Bu- 
reau of Standards, Cryogenic Data Center T275.02>i 
Boulder, Colorado 803Q2.' 
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